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APPLICATION USER INTERFACE
TEMPLATE WITH FREE-FORM LAYOUT

This application 1s a non-provisional application claiming,
priority to provisional application Ser. No. 60/484,026 filed
Jun. 30, 2003 entitled “Application User Interface Template
With Free-Form Layout,” the teachings of which are incor-

porated by reference herein.

FIELD

Embodiments of the invention relate generally to the field
of hyper text markup language (“HTML)-based applica-
tions and more specifically to methods and systems for
creating, moditying, and presenting user interfaces (“Uls”)
(1e. the displays to the end-user) for such applications.

BACKGROUND

There has been a tremendous increase in the number and
type of applications (user-oriented specific-function soft-
ware) provided via internet-related networks (e.g., the World
Wide Web (“WWW?7)) over the last decade. The application
1s created using an authoring language (e.g., HI'ML) that
defines the structure and layout of the application Ul For
example, HI'ML defines structure and layout using a variety
of language element descriptors (e.g., tags and attributes).
Typical web-based applications are presented using a client/
server programming model. In such a model, an application
provider provides the application on a server digital pro-
cessing system (“DPS”), and an end-user of the application
accesses the application via a client DPS. For example, for
web-based applications, the server DPS houses a program
that provides requested HTML to a client DPS when
requested.

Typically a software vendor will create an application Ul
template. The HTML code that defines the structure and
layout of the application Ul template 1s contained 1n a
generic layout file (“GLF”). The application Ul template can
be used to configure multiple different application Uls. The
application provider obtains the application Ul template
from the software vendor and customizes the application Ul
configuration to meet their specific needs. However, the
ability to easily modify the application Ul template 1s often
quite limited. That 1s, an application provider can configure
the application UI, but modifications to the generic layout
require editing the HITML code of the GLF. FIGS. 1A and
1B 1llustrate an application Ul template and requirements for
customization and modification in accordance with the prior
art. Application Ul template 100, shown i FIG. 1A, con-
tains a number of placeholders 101-106. The GLF specifies
the number and position of the placeholders, the size of the
placeholder 1s not fixed, and can expand or shrink depending
on the Ul object placed in 1t. Using a tools editor, the
application provider can then drag objects, such as fields and
controls (e.g., fields, push buttons, scroll bars, etc.), and drop
them within the placeholders 101-106. That 1s, the tools
editor allows the application provider to move an object
from one place to another on a display screen to configure
the application Ul. This 1s accomplished, for example, by
selecting the object with a pointing device (e.g., a mouse)
and directing 1t to a new location. For example, as shown 1n
FI1G. 1, field names, “Account Number,” “Date,” and “Con-
tact” are placed 1n placeholders, 101, 103, and 105, respec-
tively. Edit fields corresponding to each field name are
placed 1 placeholders 102, 104, and 106, respectively. A
placeholder may be configured to show both the field name
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and edit field. Internally, only one object 1s mapped to the
placeholder. The particular objects placed within the place-
holders constitute an applet, which 1s a logical user interface
entity that displays information to the end user (e.g., a form
Applet), which dictates how the application 1s presented.
Information regarding each object (e.g., description of the
object) contained 1n the applet and the corresponding place-
holder for each object 1s kept 1n a database. Determining the
applet (e.g., moving various objects within the existing
placeholders) can be accomplished fairly easily using a tools
editor. In this way an application provider customizes the
application Ul template according to the specific needs of
the particular application provider. However, the tools editor
cannot be used where the application provider desires a
more substantial modification to the application Ul template
(e.g., modilying the generic layout structure). Modifications
to the size and position of any of the placeholders, as well
as adding or removing placeholders, require editing the
HTML code of the GLF. For example, FIG. 1B 1llustrates a
customization of the application Ul template 100. In appli-
cation Ul template 110, shown 1n FIG. 1B, placeholders 102,
104, and 106 have been repositioned so that they are beneath
the placeholders containing the corresponding field names.
Also, the si1ze of placeholder 102 has been increased (e.g., to
accommodate a larger account number). Further, additional
placeholders, 107 and 108 have been added to the applica-
tion Ul template to provide a “Comments” field name and
corresponding edit field, respectively. In order to make these
modifications, the application provider would have to access
and edit the HTML of the GLF. The application provider
would use a text editor to access the GLF and then make
appropriate additions to the HTML, including creating a
new HTML to efiect the desired layout of the application UI.
Depending upon the nature of the modifications desired, this
process may require a substantial amount of time and effort.
Moreover, editing the GLF requires a fairly high level of
expertise and commensurate expense.

The cost and effort
involved 1n configuring the application Ul beyond the con-
fines of the application Ul template 1s a substantial drawback
to current application Ul layout schemes.

Another related drawback 1s the ditliculty encountered 1n
migrating applets created in one authoring language to
applets formed 1n another (e.g., migrating non-HTML
applets to HI'ML applets). For example, when mapping
controls from, for example, a coordinate-based layout to the
placeholders of a typical application Ul template, 1t may not
be possible to determine an application Ul template that has
a placeholder layout that closely matches the coordinate-
based layout. Application providers are forced to expend a
great deal of time and eflort to modify the migrated applets
to match the number, size, and position of the original
applets.

SUMMARY

Embodiments of the invention provide methods and appa-
ratuses for configuring an HITML-based application UI. For
one embodiment, an application provider determines a con-
figuration for a user interface of an application that is
received by a processing system. The processing system
determines a set of parameters corresponding to the con-
figuration, which may be stored to a database or the file
system. Upon a request to access the application, HITML
code based upon the configuration parameters 1s dynami-
cally generated and transmitted to the requesting client
processing system.
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Other features and advantages of embodiments of the
present invention will be apparent from the accompanying
drawings and from the detailed description that follow
below.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be best understood by referring to the
following description and accompanying drawings that are
used to illustrate embodiments of the vention. In the
drawings:

FIGS. 1A and 1B illustrate an application Ul template and
requirements for customization and modification 1n accor-
dance with the prior art;

FI1G. 2 1llustrates a system 1n which an application Ul may
be configured by an application provider and presented to an
end-user 1n accordance with one embodiment of the inven-
tion;

FIG. 3 illustrates a process by which an application Ul
having a free-form grid layout 1s configured by an applica-
tion provider and displayed to an end-user 1in accordance
with one embodiment of the invention;

FIG. 4 1llustrates an exemplary tool editor display for
configuring an application Ul 1n accordance with one
embodiment of the invention; and

FIG. 5 15 a block diagram of a DPS that may be used in
accordance with one embodiment of the present invention.

DETAILED DESCRIPTION

Overview

Embodiments of the present invention provide methods
and apparatuses for quickly and easily configuring an appli-
cation Ul using a flexible GLF that contains a number of
commonly used objects and the grid for laying out other
objects. For one embodiment, a free-form grid layout 1is
provided that allows an application provider to create a
desired number of placeholders, each of a desired size, by
positioning objects at desired locations on the free-form
orid. A free form grid layout refers to a grid layout that does
not have a rigid structure. Using such a layout, an applica-
tion provider i1s Iree to position objects anywhere on a
displayed grid without the typical constraints on the size and
position of the objects. In this way the application provider
configures the application Ul. For one embodiment, the
placeholders are created by dragging selected objects, from
a provided set of objects, onto the grid layout. For such an
embodiment, a set of parameters that describe the objects on
the grid layout (e.g., indicating number, size, and location)
1s stored to a database. At run-time, the parameters are used
to dynamically generate HIML. For one embodiment,
modifications can be made to the application Ul without
editing a GLF. For one embodiment, a number of commonly
used objects (e.g., logos, buttons, etc.) are icluded 1n the
GLF.

In the following description, numerous specific details are
set forth. However, 1t 1s understood that embodiments of the
invention may be practiced without these specific details. In
other instances, well-known circuits, structures and tech-
niques have not been shown 1n detail 1n order not to obscure
the understanding of this description.

Reference throughout the specification to “one embodi-
ment” or “an embodiment” means that a particular feature,
structure, or characteristic described 1n connection with the
embodiment 1s included 1n at least one embodiment of the
present invention. Thus, the appearance of the phrases “in
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one embodiment™ or “in an embodiment” 1n various places
throughout the specification are not necessarily all referring
to the same embodiment. Furthermore, the particular fea-
tures, structures, or characteristics may be combined in any
suitable manner 1n one or more embodiments.

Moreover, inventive aspects lie 1 less than all features of
a single disclosed embodiment. Thus, the claims following
the Detailed Description are hereby expressly incorporated
into this Detailed Description, with each claim standing on
its own as a separate embodiment of this imnvention.

System

FIG. 2 illustrates a system 1n which an application Ul may
be configured by an application provider and presented by
an end-user 1n accordance with one embodiment of the
invention. System 200, shown 1n FIG. 2, includes a server
DPS 205 coupled through Internet 210 to a plurality of client
DPSs represented as client DPSs 215aq and 2155. Internet
210 1s a network of networks through which information 1s
exchanged by methods well known to those skilled 1n the art
(e.g., the use of TCP and IP protocols etc.).

In accordance with one embodiment of the invention, an
application provider accesses an application Ul template
having a free-form grid layout. The application provider
configures the application Ul by placing desired objects on
the grid and si1zing the objects as desired. An algorithm, 1n
accordance with one embodiment, stores parameters indi-
cating the application Ul configuration to a database. When
an end-user accesses the application (e.g., through a web-
browser of a client DPS), the algorithm dynamically gen-
erates HI'ML code, based upon the stored parameters. The
HTML code 1s transmitted to the client DPS and executed to
display the application UI. Further details regarding this
process and the operation of the server DPS 205 and the
client DPSs 215a and 21556 are provided below.

Process

To configure an application Ul in accordance with one
embodiment of the invention, the application provider
accesses a tools editor. The tools editor reads the GLF for the
application UI. The grid layout GLF contains HITML code to
sketch out the skeleton of the Ul layout. The grid layout tag
1s embedded 1n the GLF. The GLF, 1n accordance with one
embodiment, contains a tag that indicates that the applica-
tion Ul has a free-form grid layout. The tag 1s rendered by
the editor tool as a canvas region on which users can lay
objects Ireely. For one embodiment, the GLF may contain
objects common to a number of applets (e.g., logos, buttons,
etc.) This allows the application provider to configure only
the diflerences 1n the application Ul for each applet.

FIG. 3 illustrates a process by which an application Ul
having a free-form grid layout 1s configured by an applica-
tion provider and displayed to an end-user in accordance
with one embodiment of the invention. Process 300, shown
in FIG. 3, begins with operation 305 in which a free-form
orid, together with a set of objects, 1s displayed through a
tool editor display to the application provider.

FIG. 4 illustrates an exemplary tool editor display for
configuring an application Ul 1n accordance with one
embodiment of the invention. Tool editor display 400,
shown 1n FIG. 4, includes a grid 400 composed of a plurality
of grid cells 410. Each gnid cell contains a rectangular array
of pixels 411 having specified dimensions. For one embodi-
ment, each grid cell 410 1s an 8x8 array of pixels. In one
embodiment, each grid cell 410 may be specified by refer-
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ence to a column coordinate, 1-1, and a row coordinate 1-.
Tool editor display 400 also includes a set of objects (e.g.,
fields, controls, etc.) 415.

Referring again to F1G. 3, at operation 310 the application
provider configures the application Ul by selecting desired
objects and indicating a position and size for each selected
object. For one embodiment, the application provider indi-
cates the position for an object by positioning the object 1n
a desired location on the free-form gnid (e.g., grid 405). For
example, referring to FIG. 4, the application provider may
drag object 1 as indicated by arrow 416. Object 1, which
may be a field name, for example, 1s thereby positioned in
the shaded gnid cells 420. Other objects, for example an edit
field corresponding to the field name of object 1, are
likewise positioned to configure the application Ul as
desired. The position and number of objects 1s not restricted
as 1n prior art schemes. Moreover, for one embodiment the
application provider can indicate the size of each object and
vary the size of each object as desired. For example, each
object may have a default size (e.g., 3x6 grid cells), which
can be changed by selecting and dragging the object perim-
eter.

In reference to FIG. 4, the concept of the free-form grid
1s 1illustrated i1n accordance with one embodiment of the
invention. In various alternative embodiments the grid 4035
may not be visible to the application provider during con-
figuration. In such embodiments the object, once placed on
the grid, will shuft to the closest grid coordinate.

Referring again to FIG. 3, at operation 3135 a set of
parameters are determined that indicate the configuration 1s
saved to a database (e.g., a configuration database). The
parameters for each object will contain a description of the
object (e.g., “name field”), similar to prior art schemes.
However, mnstead of associating an object with one of a fixed
set of placeholders that 1s fixed 1n position and size, the
parameters will indicate the position and size for each
selected object. For example, referring to FIG. 4, object 1
may be described as a name field, positioned at grid coor-
dinates 4,4, having a column span of 6 and a row span of 3.
In alternative embodiments, the application Ul configuration
parameters may be stored in various formats that indicate the
position and size of each selected object.

Referring again to FIG. 3, at operation 320, in response to
an end-user’s request to access the application U, the server
DPS will use the configuration parameters to dynamically
generate HTML code to present the application Ul. Exem-
plary pseudo code for rendering HITML code based upon the
configuration parameters 1s mcluded as Appendix A.

In accordance with one embodiment, the algorithm of the
invention generates different HIML based upon the end-
user. For example, depending upon the end-user’s role
within an organization, access to the application Ul may be
limited or restricted in some way. In such a case the
algorithm may generate HIML code to present a limited
view of the application Ul for one end-user and may
generate HI'ML code to present another limited view for a
different end-user from the same configuration parameters.

At operation 325, the HTML code 1s transmitted to the
client DPS and executed to present the application UI.

General Matters

Embodiments of the invention provide a method for
configuring an application Ul using a flexible GLF. For one
embodiment, the GLF contains only a set of objects common
to the corresponding applets of the GLF.
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As described above, a tools editor provides the applica-
tion provider with a free-form grid layout and a set of
objects. The application provider selects desired objects and
indicates the position of each object in relation to the
free-form grid as well as the size of each object. The
application provider i1s no longer restricted in the number,
position, and size of objects to configure the application UI.
Removal of the restrictions on number, size, and position of
the placeholder greatly improves the ability to configure
application Ul. The benefit of grnid layout GLF 1s two-fold:
first, users can easily configure application Ul without
editing the GLF; second, the free-form GLF allows software
vendors to easily construct a layout that resembles the
non-HTML application Ul. That 1s, the soitware vendor does
not have to analyze the non-HTML application Ul to deter-
mine an existing GLF, if any, that fits the UI characteristic.

As described above in reference to FIG. 2, a system 1n
which embodiments of the invention may be implemented
contain a server DPS coupled through the Internet to a
plurality of client DPSs. FIG. 5 1s a block diagram of a DPS
that may be used 1n accordance with one embodiment of the
present invention. For example, the DPS 500 shown 1n FIG.
5 may be used as a server DPS or a client DPS. Furthermore,
the DPS 500 may be used to perform one or more functions
of an Internet service provider. The DPS 500 may be
interfaced to external systems through a modem or network
interface 545. The modem or network interface may be
considered a part of the DPS 500. The modem or network
interface may be an analog modem, an ISDN modem, a
cable modem, a token ring interface, a satellite transmission
interface, a wireless 1interface, or other interface(s) for

providing a data communication link between two or more
DPSs.

The DPS 500 includes a processor 5035, which may
represent one or more processors and may include one or
more conventional types of processors, such as Motorola
PowerPC processor (available from Motorola, Inc. of
Schaumburg, I11.), an Intel MMX Pentium processor (avail-
able from Intel Corporation of Santa Clara, Calit.), etc. A
memory 510 1s coupled to the processor 505 by a bus 515.
The memory 510 may be a dynamic random access memory
(“DRAM”) and/or may include static RAM (“SRAM”). The
processor 505 may also be coupled to other types of storage
areas/memories (e.g., cache, flash memory, disk, etc.), which
could be considered as part of the memory 510 or separate
from the memory 510.

The bus 515 further couples the processor 505 to a display
controller 520, a mass memory 523, the modem or network
interface 543, and an mput/output (I/0O) controller 530.

The operations described above in reference to FIGS. 3
and 4, may be implemented by soiftware stored on mass
memory 3525 depending on the particular DPS and system
configuration. For example, the operations of displaying a
free-form grid, determining configuration parameters,
dynamically generating HTML code based upon the con-
figuration, and transmitting the HIML code to a client DPS
may be implemented by software stored upon mass memory
525 of a server DPS. Also, the configuration parameters may
be stored to a configuration database contained within mass
memory 525. The operations of executing the HI'ML code
and presenting the application Ul may be implemented by
soltware stored upon a mass memory 325 of a client DPS.

The mass memory 5235 may represent a magnetic, optical,
magneto-optical, tape, and/or other type of machine-read-
able medium/device for storing information. For example,
the mass memory 525 may represent a hard disk, a read-only
or writeable optical CD, etc. The display controller 520
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controls, 1n a conventional manner, a display 335, which
may represent a cathode ray tube (“CRT™) display, a liquid
crystal display (“LCD”), a plasma display, or other type of
display device. The I/O controller 530 controls I/0 device(s)
540, which may include one or more keyboards, mouse/
track ball or other pointing devices, magnetic and/or optical
disk drives, printers, scanners, digital cameras, micro-
phones, efc.

The DPS 500 represents only one example of a system,
which may have many diflerent configurations and archi-
tectures and which may be employed with the present
invention. For example, Macintosh and Intel systems often
have multiple busses, such as a peripheral bus, a dedicated
cache bus, etc. On the other hand, a network computer,
which may be used as a DPS of the present invention, may
not include, for example, a hard disk or other mass storage
devices, but may receive routines and/or data from a net-
work connection, such as the modem or interface 545, to be
processed by the processor 505. Similarly, a Web TV sys-
tem, which 1s known 1n the art, may be considered to be a
DPS of the present invention, but such a system may not
include one or more I/O devices, such as those described
above with reference to I/O device(s) 540. Additionally, a
portable communication and data processing system, which
may employ a cellular telephone and/or paging capabilities,
may be considered a DPS that may be used with the present
invention.

In the system 500 shown 1n FIG. §, the mass memory 525
(and/or the memory 510) may store media (e.g., applica-
tions) that may be processed according to the present
invention. Alternatively, media data may be received by the
DPS 500, for example, via the modem or network interface
545, and stored and/or presented by the display 5335 and/or

the I/O device(s) 340. In one embodiment, data may be
transmitted across a data communications network, such as
a LAN and/or the Internet.

In the foregoing specification, the invention has been
described with reference to specific exemplary embodiments
thereof. It will, however, be evident to those skilled 1n the art
that various modifications and changes may be made thereto
without departing from the broader spirit and scope of the
invention as set forth in the appended claims. The specifi-
cation and drawings are, accordingly, to be regarded 1n an
illustrative sense rather than a restrictive sense.

What 1s claimed 1s:

1. A method for generating a user interface of an appli-
cation, the method comprising:
receiving a configuration for the user mterface of the
application;
determining a set of configuration parameters correspond-
ing to the configuration; and
in response to a request by a user, dynamically generating,
user interface display code at run time, wherein
the user interface code 1s based upon the set of con-
figuration parameters and a role of the user within an
organization,
the configuration parameters are configured to indicate
a position and a size for each selected object of a
plurality of objects,
the position and the size for each selected object 1s a
location 1n a free-form grid layout, and the position
and the size for each selected object are user-defined.
2. The method of claim 1 further comprising:
transmitting the user interface display code to a client
digital processing system in response to a request to
access the application.
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3. The method of claim 1, wherein the configuration for
the user interface 1s determined by selecting one or more
objects and positioning each of the one or more objects
selected 1n a desired location of the free-form grid layout.
4. The method of claim 2, wherein the request 1s com-
municated through the Internet and the user interface display
code 1s hypertext markup language (HTML) code.
5. The method of claim 3, wherein the one or more objects
are selected using a user input device and each of the one or
more objects selected 1s positioned by dragging the object to
the desired location of the free-form grid layout.
6. The method of claim 5, further comprising;:
indicating a desired size for each of the one or more
objects selected.
7. The method of claim 6, wherein 1indicating a desired
s1ze for each of the one or more objects selected includes
selecting a perimeter of the object at a first location on the
free-form grid layout and dragging the perimeter to a second
location on the free-form grid layout.
8. The method of claim 3, wherein the free-form gnd
layout comprises a plurality of grnid cells and the set of
configuration parameters includes information indicating a
position of each of the one or more objects 1n reference to
one or more of the plurality of gnid cells.
9. The method of claim 8, wherein the set of configuration
parameters includes a grid coordinate specifying one of the
plurality of grid cells, a column span specifying a first
dimension, and a row span specifying a second dimension
for each of the one or more objects.
10. A system for generating a user interface of an appli-
cation, the system comprising:
a storage device configured to store a set of configuration
parameters corresponding to a configuration of the user
interface of the application; and
a processor, coupled to the storage device and configured
to dynamically generate user interface display code at
run time, wherein
the user interface display code 1s dynamically gener-
ated at run time 1n response to a request from a client
device to access the application and a request by a
user,

the user interface display code 1s based upon the set of
configuration parameters and a role of the user
within an organization,

the configuration parameters are configured to indicate
a position and a size for each selected object of a
plurality of objects,

the position and the size for each selected object 1s a
location 1n a free-form grid layout, and the position
and the size for each selected object are user-defined.

11. The system of claim 10, wherein the client device 1s
coupled to the processor through the Internet and the user
interface display code i1s hypertext markup language
(HTML) code.

12. The system of claim 10, wherein the configuration 1s
determined by selecting one or more objects and positioning
cach of the one or more objects selected 1n a desired location
of the free-form grid layout.

13. The system of claim 12, wherein positioning each of
the one or more objects selected 1n the desired location of the
free-form grid layout includes indicating a desired size for
cach of the one or more objects selected.

14. The system of claim 13, wherein indicating the desired
s1ze for each of the one or more objects selected includes
selecting a perimeter of the object at a first location on the
free-form grid layout and dragging the perimeter to a second
location on the free-form grid layout.
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15. The system of claim 12, wherein the free-form grid
layout comprises a plurality of grid cells and the set of
configuration parameters includes mformation indicating a
position of each of the one or more objects selected in
reference to one or more of the plurality of grid cells.

16. The system of claim 15 wherein the set of configu-
ration parameters includes a grid coordinate speciiying one
of the plurality of grid cells, a column span specifying a first
dimension, and a row span specitying a second dimension
for each of the one or more objects.

17. A machine-readable medium that provides instruc-
tions, which when executed by a processing system, cause
the processing system to perform a method for generating a
user interface of an application, the method comprising:

accessing a generic layout file for the user iterface of the

application, the generic layout file having a free-form
orid layout and a set of objects;

creating a configuration for a user interface of an appli-

cation;

determining a set of configuration parameters correspond-

ing to the configuration; and

in response to a request by a user, dynamically generating,

user mterface display code at run time, wherein

the user interface display code 1s based upon the set of
configuration parameters and a role of the user
within an organization,

the configuration parameters are configured to indicate
a position and a size for each selected object of a
plurality of objects,

the position and the size for each selected object 1s a
location 1n a free-form grid layout, and the position
and the size for each selected object are user-defined.

18. The machine-readable medium of claim 17 further
comprising;

transmitting the user interface display code to a client

digital processing system in response to a request to
access the application.
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19. The machine-readable medium of claim 17, wherein
the configuration for the user interface 1s determined by
selecting one or more objects and positioning each of the one
or more objects selected 1n a desired location of the free-
form gnid layout.

20. The machine-readable medium of claim 18, wherein
the request 1s communicated through the Internet and the

user interface display code 1s hypertext markup language
(HTML) code.

21. The machine-readable medium of claim 19, wherein
the one or more objects are selected using a user input device
and each of the one or more objects selected 1s positioned by
dragging the object to the desired location of the free-form
orid layout.

22. The machine-readable medium of claim 21, wherein
the method further comprises indicating a desired size for
cach of the one or more objects selected.

23. The machine-readable medium of claim 22, wherein
indicating a desired size for each of the one or more objects
selected 1includes selecting a perimeter of the object at a first
location on the free-form grid layout and dragging the
perimeter to a second location on the free-form grid layout.

24. The machine-readable medium of claim 19, wherein
the free-form grid layout comprises a plurality of grid cells
and the set of configuration parameters includes information
indicating a position of each of the one or more objects 1n
reference to one or more of the plurality of gnd cells.

25. The machine-readable medium of claim 24, wherein
the set of configuration parameters includes a grid coordi-
nate specitying one of the plurality of grnid cells, a column
span speciiying a first dimension, and a row span speciiying
a second dimension for each of the one or more objects.
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